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PROBLEM TO BE SOLVED: To obtain a water-soluble antireflection film material 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The water-soluble antireflection film ingredient characterized by including the alkylamine or alkanolamine 
by which the fluorine permutation of a part or all of a hydrogen atom of a hydrocarbon group was carried out. 
[Claim 2] The water-soluble antireflection film ingredient characterized by using as a principal component the 
perfluoro compound which contains the alkylamine according to claim 1 or the alkanolamine by which the fluorine 
permutation was carried out as a counter cation. 

[Claim 3] The water-soluble antireflection fibn ingredient according to claim 2 with which a perfluoro compound is 
chosen from what is shown by following general formula (1) - (16). 
[Formula 1] 

CF3 — (CFs)^ — COOM (0 
MOOC — (CF2)r — COOM (2) 



CLAIMS 




(3) 




(4) 




(5) 



MOOO-CF- 




CF-COOM 



(6) 



-f-OF20F2-f^-{-OF20F^p 




(7) 




(8) 



COOM 



[Formula 2] 
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CF3-(CF2)^S03M (9) 

MO3S— (CF2>^S03M (10) 

CFa-^OCI^CFz j ^ OCF2^-|^OCF2CF2-^ SO3M (1 1 ) 

CF3 " 

MO3S— F2Cl^OCF2-CF2j^OCF2-j^S03M (12) 

F-f CF— CFzO-^ — ^CF20— ^CF2CF20-^— CF — SO3M (1 3) 
^CFa ' CF3 

M03S-CP-^OCF2CF-^0-^CF2CF20y-^CFzO-Jj-J^CFCF20^CF-S03M 
CF3 CF3 ' CF3 " CF3 

(14) 

-f-CF2CF2^^-(-CF2CF-)p 

(OCF2(j;F-)^0CF2CF2)7^CF2j7SO3M (15) 
CF3 

CF3 

-(-CF2CF2^t-(-0-(j>-j-^ (16) 
CF2 
SO3M 

the inside of a formula, and a and b - the integer of 0-20, and c, d, e, f, g, h, i, j, k, 1, m and n ~ the integer of 0-15 - as 
for 0-100, and p and u, o and t show the alkylamine or alkanolamine by which, as for 1-100, and q, r and s, the Integer 
of 0-15 was carried out, and, as for M, the fluorine permutation of a part or all of a monovalent hydrocarbon radical of 
a hydrogen atom was carried out. [ of carbon nimibers 1-20 ] 

[Claim 4] The pattern formation approach characterized by removing the above-mentioned light reflex prevention layer 
after forming the light reflex prevention layer which consists of a light reflex prevention film ingredient according to 
claim 1, 2, or 3 as the upper layer of a photoresist layer and exposing the above-mentioned resist layer through this 
Ught reflex prevention layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the approach of forming a resist pattern using the light reflex 
prevention fibn ingredient and this which make highly precise micro processing possible also on an irregular base in 
the photolithography which used the photoresist. 
[0002] 

[Description of the Prior Art] While detailed-ization of a pattern rule is called for with high integration and high-speed- 
izing of LSI in recent years, in the optical exposure used as a current general-purpose technique, the limitation of the 
essential resolution originating in the wavelength of the light source is approached. 

[0003] As an exposure light used in the case of resist pattern formation, the optical exposure which makes the light 
source g line (436nm) or i line (365nm) of a mercury- vapor lamp is used widely, and has been confirmed as a means 
for the further detailed-izing by the approach of short-wavelengtti-izing exposure light. For this reason, instead of i line 
(365nm), the ICrF excimer laser (248nm) of short wavelength came to be used for the mass-production process of 64 M 
bit (processing dimension is 0.25 micrometers or less) DRAM (dynamic random access memory) as the exposure light 
source. However, the light source of short wavelength is needed more for manufacture of degree-of-integration 256M 
and DRAM beyond IG which need a still more detailed processing technique (a processing dimension is 0.2 
micrometers or less), and the photolithography especially using an ArF excimer laser (193nm) has been examined. 
[0004] In the phase in early stages of KrF lithography, the stepper of the combination of an achromatic lens or a 
reflecting optical system, and broadband light was developed. However, since the precision of the catoptric system of 
an achromatic lens or the aspheric surface was not enough, the homogeneous light and the combination of a dioptric- 
system lens became in use. half here — in - wavelength exposure, the light which carries out incidence, and the 
reflected light from a base interfering, and generating a standing wave is the phenomenon known well for many years. 
The standing wave caused dimension fluctuation of the line breadth of a pattern etc., collapse of a configuration, etc. 
[0005] On the other hand, use of the coherent homogeneous light made a standing wave and halation amplify fiirther 
with short wavelength-ization. 

[0006] Conventionally, the approach of putting an extinction agent into a resist ingredient, and the method (BARC law, 
JP,62-159143,A) of covering a resist layer top face (ARCOR law, JP,62-62520,A, JP,62-62521,A, JP,60-38821,A) and 
a base side with an antireflection film were proposed as an approach of stopping a standing wave. The ARCOR method 
is the approach of forming a transparent antireflection film in the resist layer upper part, and being an approach 
including the process which exfoliates after exposure, and forming a detailed pattem with high high degree of accuracy 
and doubling precision by the simple approach. If the perfluoroalkyl compound (a perfluoroalkyl polyether, perfluoro 
alkylamine) of a low refractive-index ingredient is used as an antireflection film, the reflected light of a resist- 
antireflection fibn interface will decrease sharply, and dimensional accuracy will improve. 
[0007] However, although chlorofluocarbon etc. is used for the diluent for tiie above-mentioned perfluoroalkyl 
compound to control spreading thickness since compatibility with the organic substance is low, as for 
chlorofluocarbon, the use poses a problem from a viewpoint of current environmental preservation as everyone knows. 
Moreover, the above-mentioned compound has a problem in uniform membrane formation nature, and was not able to 
say that it was enough as an antireflection film. Moreover, the antireflection film had to be exfoliated by 
chlorofluocarbon before the development of a photoresist layer. Therefore, the demerit that must extend the system for 
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antireflection film exfoliation to equipment conventionally, and the cost of a chlorofluocarbon system solvent increases 
considerably etc. and in respect of practical use was large. 

[0008] When it is going to exfoliate an antireflection film without extension to equipment conventionally, exfoliating 
using a development unit is most desirable. It can be said that its antireflection fihn ingredient which can exfoliate 
easily with these solutions is desirable since the solution used in the development xmit of a photoresist is pure water 
which is the alkali water solution which is a developer, and a rinse. Therefore, the pattern formation approach using 
much water-soluble antireflection film ingredient and these was proposed. For example, JP,6-273926,A, 6-289620, 7- 
160002, 7-181684, 7-234514, 7-295210, 7-333855, 8-44066, 8-95253, 8-179509, 8-292562, 8-320569, 9-50129, 9- 
90615, 9-236915, 9-258452, 9-258453, 9-291228, 9-325500, 10-3001, 10-17623, 10-69091, 11 No. -124531 official 
report, Patent 2643056th and a No. 2878150 or 2803549 official report are illustrated. 

[0009] Here, the refractive index of the upper antireflection film for setting a standing wave to 0 has the ideal square 
root of the refractive index of a resist layer. Since the refractive index of the resist layer of a polyhydroxy styr^ne 
system used by KrF is 1.8, ideal value is 1.34. Since a ring is lost, generally compared with an aromatic series system 
polymer, as for the alicycle group system resist layer used for ArF, a refractive index falls. For example, in 
polyacrylate, it is set to 1.6 and ideal value falls even to 1.27. Although the ingredient with such a low refractive index 
is limited to the ingredient of a Teflon system, it is needed that the upper antireflection film is a water-soluble 
mgredient as above-mentioned at the time of alkali development since tiie direction which can exfoUate is 
advantageous in process. However, in order to make a hydrophobic high perfluoro system ingredient into water 
solubility very much, when the hydrophilic substituent was introduced, the refractive index increased and the value 
before and behind 1.5 was [ in / at the conventional thing / in KrF / 1.42 order and ArF ] a limitation. The effect of a 
standing wave is suppressed only in the combination of an extinction agent and the upper antireflection film, and it is 
becoming impossible therefore, to control a dimension by patterning 0.20 micrometers or less with KrF lithography. In 
ArF Uthography, it is thought that decline in the fiirther refractive index is needed for said reason if the effectiveness of 
the upper antireflection film can hardly be expected but management of line breadth will become severe by contraction 
of the fiirther line breadth also in KrF in the present condition from now on. 

[0010] The antireflection film prepared in a lower layer can acquire the high acid-resisting effectiveness to the 
antireflection film of the resist upper layer. The bottom of it can reduce the reflection from a base to 1% or less by 
setting the ingredient of the optimal refractive index (n value) and an absorbancy index (k value) as suitable thickness 
in the case of high reflective bases [, such as p-Si and aluminum, ], and the antireflection film of a substrate can 
demonstrate very big effectiveness. For example, as 1.8, if the refractive index of a resist layer sets it as the exposure 
wavelength of 248nm, nl.5, kO.55, and 55nm of thickness, it can do a reflection factor to 0.5% or less. However, when 
a level difference is in a substrate, the thickness of an antireflection film is sharply changed on a level difference. 
Although the acid-resisting effectiveness of the first base whose cross protection is strong 50-60nm is also so high 
since not only the absorption of light but cross protection is used for the acid-resisting effectiveness of a substrate, a 
reflection factor is sharply changed by fluctuation of thickness, the ingredient which raised the conformal nature which 
raised the molecular weight of the base polymer use for an antireflection fihn ingredient , and suppressed the thickness 
fluctuation on a level difference is also propose ~ **** ( JP,10-69072,A ) - if the molecular wei^t of a base polymer 
becomes high , since it said that it is limit to a level difference with comparatively low height , the problem the pinhole 
behind a spin coat becomes easy to generate , and the problem of it become impossible to filter arise , and omnipotent 
cannot demonstrate conformal nature . 

[001 1] Then, the thickness of an antireflection film is raised and, generally the approach fluctuation of the reflection 
factor by thickness fluctuation adopts comparatively small thickness (80nm or more) is taken. Moreover, the substrates 
of an antireflection film are transparent membranes, such as silicon oxide and a nitride, and though flattening of the 
front face of a transparent membrane was carried out by CMP etc. when a level difference was under the transparent 
membrane further, the part to which reflection becomes high appears. In order to stabilize a reflection factor al^o in this 
case, it is necessary to use thickness of an antireflection film as a thick film 80nm or more like the above-mentioned. 
However, if the antireflection film of a substrate is set as 80nm or more, a reflection factor will rise and the reflection 
which is a maximum of 4% will occur. In dimension control of micro-machining 0.20 micrometers or less, the 
reflection factor had to be made at least 2% or less, and the limitation is generated only with the antireflection fihn of a 
substrate. However, it is thought that it can decrease further by concomitant use with liie upper antireflection film, and 
the fiirther decline in the reflective index of the upper antireflection fihn is demanded. 
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[0012] Furthermore, the upper antireflection fibn has not only the function as an original antireflection fihn but the 
function as atmospheric isolation fibn after exposure or the fimction to prevent a development defect by raising 
compatibility with a developer, and is considered to become an ingredient more important future still. 
[0013] As an antireflection film for ArF, there is a problem of not only the problem of the above-mentioned refi^active 
index but permeabiUty. As a result of this invention persons' examining many things, it turned out that strong 
absorption has most antireflection fihns developed for KrF to ArF light. 

[0014] If there is absorption strong against the upper antireflection film, since light will not reach a lower layer resist, 
the problem that sensibility falls arises. Although it is known that aromatic series, such as a phenyl group, and . 
unsaturated hydrocarbon radicals, such as a vinyl group, have strong absorption to ArF light, carboxylic amide etc, has 
strong absorption. For this reason, the amine salt of a carboxylic acid, the thing which added the fluorochemical 
surfactant or fluorine system polymer containing carboxylic amide, and has lowered the refi-active index, or the thing 
which is using the polyvinyl pyrrolidone as a binder polymer carried out the knowledge of the ability not to use to ArF 
as a hydrophilic substituent. 

[0015] Moreover, although using ethyleneoxide, propylene oxide, alcohol, an amine, etc, as a hydrophilic radical is 
also considered, it neutralized with the acid generated fi-om the resist, and the amine became T-top profile, and other 
things were mixed with the resist and have caused mixing. 

[0016] This invention was made in view of the above-mentioned situation, it is detailed, and dimensional accuracy and 
its doubling precision are high, and is simple, and does not have an envirormiental problem, either, and productivity is 
high and it aims at offering the formation approach of the light reflex prevention fihn ingredient for forming a resist 
pattern with sufficient repeatability, and the resist pattern using this. 
[0017] 

[The means for solving a technical problem and the gestalt of implementation of invention] In order that this invention 
persons may attain the above-mentioned purpose, as a result of inquiring wholeheartedly, fluorination alkylamine or 
alkanolamine. By using the light reflex prevention film containing the perfluoro compound which contains especially 
fluorination alkylamine or alkanolamine as a counter cation The reflected light in a resist layer front face was reduced 
without loss of incident light, and the fall of the pattem dimensional accuracy by optical multiple echo interference in a 
resist layer could be prevented, and, moreover, the knowledge of the ability to also perform exfoliation simple with 
water or an alkah developer was carried out. That is, according to examination of this invention persons, that it is 
effective adding a perfluoro amine as a counter cation of a hydrophilic substituent turned out to be decline in the further 
refractive index for the improvement in transparency in an ArF excimer laser. Although carboxylic amide and the 
amine salt of a carboxyhc acid had absorption strong against 193iun as above-mentioned, the perfluoro amine salt of a 
carboxylic acid has small absorption, and the knowledge of a refi-active index falling, when a fluorine content increases 
is carried out, and it came to make this invention. 

[0018] therefore, with this invention suitable as base resin of the antireflection-film ingredient used for micro 
processing in production processes, such as a semiconductor device The water-soluble antireflection fihn ingredient 
containing the water-soluble polyperfluoro alkyl ingredient which has a sulfonyl group in a side chain, And it is a thing 
about the pattem formation approach suitable in case high energy lines, such as far ultraviolet rays, KrF excimer laser 
Ught (248nm), and ArF excimer laser Ught (193nm), are used as the exposure light source. (1) The water-soluble 
antireflection fibn ingredient characterized by including the alkylamine or alkanolamine by which the fluorine 
permutation of a part or all of a hydrogen atom of a hydrocarbon group was carried out, (2) The water-soluble 
antireflection fihn ingredient characterized by using as a principal component the perfluoro compound which contains 
the alkylamine or alkanolamine by which the fluorine permutation was carried out [ above-mentioned ] as a counter 
cation, (3) The light reflex prevention layer which consists of the above-mentioned light reflex prevention film 
ingredient as the upper layer of a photoresist layer is formed, and after exposing the above-mentioned resist layer 
through this light reflex prevention layer, the pattem formation approach characterized by removing the above- 
mentioned light reflex prevention layer is offered. 

[0019] Hereafter, lessons is taken fi-om this invention and it explains in more detail. As for the water-soluble 
antireflection fihn ingredient of this invention, it is desirable to use as a principal component the perfluoro compound 
with which a part or all of a hydrogen atom of a hydrocarbon group contains especially this alkylamine or alkanolamine 
by which the fluorine permutation was carried out as a counter cation including the alkylamine or alkanolamine by 
which the fluorine permutation was carried out. 
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[0020] As the above-mentioned alkylamine and alkanolamine, carbon numbers 1-20 and a thing with especially 1-10 
may be desirable as a monovalent hydrocarbon radical, especially an alkyl group, and amines may be any of the 1st 
class, the 2nd class, and the 3rd class. As an example of the alkylamine by which the fluorine permutation was carried 
out, and alkanolamine, perfluoro triethylamine, perfluoro triethanolamine, perfluoro tripropylamine, perfluoro 
tributylamine, perfluoro pentylamine, trifluoro ethylamine, trifluoro propylamine, 4 and 4, and 4-trifluoro-DL-yaline, 5 
and 5, and 5 -trifluoro-DL- leucine etc. is mentioned. ^ 
[0021] As the above-mentioned perfluoro compound, what is shown by following general formula (1) - (16) is 
mentioned. 



[0022] 
[Formula 3] 
CF3— (CF2)7 



•COOM 



(1) 



MOOC — (CF2)r — COOM 



(2) 




(3) 




(4) 




(5) 



MOOC-CP 




CF-COOM 



(6) 



-(-OF20F2-)-^-{-OF20F^p 




(7) 



-(-OF20F2^,-^0-0-^^ 



(8) 



COOM 



[0023] 
[Formula 4] 
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CF3— (CF2)^S03M (9) 

MO3S— (CF2)^S03M (1 0) 

CFg-^OCF— CF2^— ^OCF2-J^OCF2CF2-j SOgM (1 1 ) 

CF3 

MO3S — F2C-^OCF2"CF2 j-^0CF2-jr"S03M (1 2) 

F-^CF— CF20-J — ^CF20— ^CF2CF20^— CF — SO3M (13) 
CF3 CF3 

M03S-CF-^OCF2CF-^0-^CF2CF20y^CF20^ 

CF3 CF3 ' CF3 " CF3 

(14) 

-fCF2CF2^,-(-CF2CP)p 

( OCF2(jJF-^OCF2CF2^CF2 j^SOgM (15) 

CF3 

CF3 

-fCF2CF2-)-t-("0-(j5-^^ (16) 
CF2 
SO3M 

the inside of a formula, and a and b - the integer of 0-20, and c, d, e, f, g, h, i, j, k, 1, m and n - the integer of 0-15 - as 
for 0-100, and p and u, o and t show the alkylamine or alkanolamine by which^ as for 1-100, and q, r and s, the integer 
of 0-15 was carried out, and, as for M, the fluorine permutation of a part or all of a monovalent hydrocarbon radical of 
a hydrogen atom was carried out. [ of carbon numbers 1-20 ] 

[0024] Here, M shows the alkylamine or alkanolamine by which the fluorine permutation of a part or all of a hydrogen 
atom of the monovalent hydrocarbon radical of carbon numbers 1-20, especially an alkyl group was carried out, and the 
above-mentioned thing is illustrated. 

[0025] Moreover, in a formula (1), (2), (9), and (10), in the integer of 0-20, especially 3-15, a formula (3), and (1 1), c, 
d, and e of a and b are the integers of 0-15, especially 0-10, and, as for c+d+e, it is desirable 1-10, and that it is 
especially 1-8. In a formula (4) and (12), f and g are the integers of 0-15, especially 0-10, and, as for f+g, it is desirable 
1-10, and that it is especially 1-8. In a formula (5) and (13), h, i, and j are the integers of 0-15, especially 0-10, and, as 
for h+i+j, it is desirable 1-10, and that it is especially 1-8. In a formula (6) and (14), k, 1 (El), m, and n are the integers 
of 0-15, especially 0-10, and, as for k+l+m+n, it is desirable 1-10, and that it is especially 1-8. 
[0026] In the polymer of a formula (7), (15) and (8), and (16), when referred to as p= 1, o is the integer of 0-50, 
especially 0-30, q, r, and s are the integers of 0-15, especially 0-10, and, as for q+r+s, it is desirable 1-20, and that it is 
especially 1-10. tfie case where u is set to 1 ~ t - 0-100 - desirable — 0-50 — it is 0-30 still more preferably. 
[0027] In addition, as for the alkylamine by which M was fluorinated, and alkanolamine, it is desirable for 0.01-10 
mols to add to the carboxyl group or one mol of sulfonic groups of a perfluoro compound shown by general formula (1) 
.(16). 

[0028] The antireflection-fihn ingredient of this invention of carrying out 0-300 weight section addition of various 
kinds of water-soluble polymers, for example, polyvinyl alcohol, polyacrylic acid, polymethacrylic acid, a polj^inyl 
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pyrrolidone, polyethylene oxide, an amylose, a dextran, a cellulose, the puUulan, etc. to the above-mentioned perfluoro 
compound 100 weight section is arbitrary in order to raise membrane formation nature. 

[0029] Into the antireflection film ingredient of this invention, the surfactant commonly used in order to raise spreading 
nature can be added. In addition, the addition can usually be made into an amount in the range which does not bar the 
effectiveness of this invention. 

[0030] Here, as a surface active agent, perfluoroalkyl polyoxyethylene ethanol, fluorination alkyl ester, a perfluoro 
alkylamine oxide, a fluorine-containing ORGANO siloxane system compound, etc. are mentioned. For example, 
Fluorad "FC-430", "FC-431" (all are the Sumitomo 3M make), Sir chlorofluocarbon "S-141", "S-145", "S-381", "S- 
383" (all are the Asahi Glass Co., Ltd. make), A uni-dyne "DS-401", "DS-403", "DS-451" (all are the Daikin 
Industries, LTD. make), A megger fuck 'T-8151", "F-171", "F.172", "F-173", "F-177" (all are the products made from 
Dainippon Ink Industry), "X-70-092", "X-70-093" (all are the Shin-Etsu Chemical Co., Ltd. make), etc. can be 
mentioned. Preferably, Fluorad "FC-430" (Sumitomo 3M make) and "X-70-093" (Shin-Etsu Chemical Co., Ltd. make) 
are mentioned. 

[0031] Moreover, a water-soluble antireflection-fihn ingredient tends to generate a bubble, and the detailed bubble of 
the micron unit called a microbubble is said to generate a pattern defect. In order to reduce a microbubble, the approach 
of adding a defoaming agent is common. As a defoaming agent for water solutions, although long-chain alcohols, such 
as natural oil fat, such as soybean oil, com oil, olive oil, linseed oil, castor oil, and lard oil, amyl alcohol, and octyl 
alcohol, and silicone resin are generally known, these things are ingredients which hydration is low or are not hydrated 
at all. Although said ingredient is excellent in antifoam, when adding into a water-soluble ingredient and forming 
membranes by spin coating, coating nonuniformity arises and it cannot be formed to homogeneity. In order to form 
membranes to homogeneity by spin coating, a defoaming agent with high hydration is required, the acetylene series 
defoaming agent shown as a high defoaming agent of hydration in this invention by alcohols, such as a methanol, 
ethanol, isopropyl alcohol, n-butyl alcohol, n-hexyl alcohol, and ethylene glycol, or the following general formula (17), 
and (18) - **** for effective doses - things are made. 
[0032] 




(17) 



-+10^ (18) 
I 

0 



H 

[0033] Here, the alkylene group of carbon numbers 1-10, x, and y and z of a hydrogen atom that Rl, R2, R3, K4, R7, 
and R8 are the same respectively or of a different kind or the alkyl group of carbon nmnbers 1-20, and R5, R6 and RIO 
are the integers of 0-20. 
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[0034] In order to form a resist pattern using the light reflex prevention fihn ingredient of this invention, the 
lithography process which can adopt a well-known approach, for example, is shown in drawing 1 can perform. First, 
depending on (A) and the case, it prebakes by forming a photoresist layer 2 by the approach of a spin coat etc. on the 
base 1 upper layer, and the light reflex prevention film ingredient of this invention is applied by the approach of a spin 
coat etc. on this photoresist layer 2, it prebakes further depending on the case, and the light reflex prevention layer 3 is 
formed (B). The ultraviolet rays 4 with a wavelength of 180-500nm can be exposed by the reduced-projection-exposure 
method in the light reflex prevention layer 3 at a pattern configuration, namely, A part can be exposed in drawing 1 (C), 
subsequently the light reflex prevention layer 3 can be removed, and a resist pattem 5 can be formed by the approach of 
developing using a developer (D). After exposure, although postexposition JUABEKU (PEB) may be performed 
depending on the case, when a resist layer is a chemistry magnification mold resist layer, a PEB process becomes 
indispensable. In this case, PEB may be performed after removing a light reflex prevention layer, and a light reflex 
prevention layer may be removed after PEB. 

[0035] In addition, pure water can be used as a diluent of a light reflex prevention film ingredient. Furthermore, use of 
the usual photoresist development unit is possible for removal of a light reflex prevention layer, and it can carry out a 
rinse with pure water, and if it is exfoliation after PEB, it can exfoliate in development and coincidence. 
[0036] If the optical reduction effectiveness of the light reflex prevention film of this invention is explained with 
reference to drawing 2 and 3, as shown in drawing 2 , only by forming the resist layer 2 in a base 1 here While the 
reflection Irl with incident light 10 remarkable at an air-resist interface takes place and the amoimt of incident light 
loses Since it is repeated that the light which entered in the resist layer 2 takes reflective Ir2 by the resist layer-base 
interface, and this reflected light Ir2 takes reflective Ir3 again by the resist layer-air interface, an optical multiple echo 
interference arises in a resist layer. 

[0037] As shown in drawing 3 , on the other hand, by forming the light reflex prevention film 3 of this invention on the 
resist layer 2 Since the reflection Ir4 by the air-light reflex prevention film interface of incident light 10 and the 
reflection Ir5 by the light reflex prevention film-resist layer interface can be reduced, loss of the amount of incident 
light decreases. Moreover, since the thickness of the light reflex prevention membrane layer 3 is set up so that the phase 
of light may become reverse, Ir6 and Ir7 are weakened mutually, and an optical multiplex interference within the resist 
layer 2 is controlled. 

[0038] From the principle of acid resisting, a reflection factor decreases and the effect of a standing wave can be 
reduced, so that it will bring refractive-index n* of the light reflex prevention film close to rootn and the thickness will 
be close brought by odd times lambda/4n', if wavelength of n and exposure light is set to lambda for the refi'active 
index to the exposure light of a resist. 
[0039] 

[Example] Although an example and the example of a comparison are shown and this invention is explained concretely 
hereafter, this invention is not restricted to the following example. 

[0040] Polyvinyl alcohol of Ig [ of fluorine compounds of F1-F6, and F9-F14 shown in the [example of example and 
comparison] following ], molecular-weight 80 and 000, and 60% of saponification degrees 0.7g was enough dissolved 
in 40g of pure water, it filtered with the filter of 0.1 -micrometer size, and the antireflection film solution was created. 
Moreover, Ig of fluorine high molecular compounds of following F7, and F8, F15, F16 and F17 was enough dissolved 
in 40g of pure water, it filtered with the filter of 0.1 -micrometer size, and the antireflection film solution was created. 
As an example of a comparison, polyvinyl alcohol of Ig [ of fluorine compounds of F18-F23 shown below ], 
molecular-weight 80 and 000, and 60% of saponification degrees 0.7g was enough dissolved in 40g of pure water, it 
filtered with the filter of 0.1 -micrometer size, and the antireflection fihn solution was created. Furthermore, following 
F24 and Ig of fluorine high molecular compounds shown by F25 were enough dissolved in 40g of pure water, it 
filtered with the filter of 0.1 -micrometer size, and the antireflection film solution was created. 

[0041] next, dispensing of the sample 1 is carried out on a 8 inch wafer, and a silicon wafer or a synthetic quartz wafer 
is first rotated for 20 seconds by 4,000rpm after that for 3 seconds by 300rpm - making - the antireflection fihn of 
46nm of thickness ~ forming - a spectrum — permeabiUty was measured with thickness, the refractive index, and the 
spectrophotometer by ellipsometry. A result is shown in Tables 1 and 2. From this result, the antireflection film 
ingredient of this invention has checked high permeabiUty and a low refractive index also not only in KrF but in ArF. 
[0042] 
[Formula 6] 
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CF3 — (CF2)-g— COO'N(CF2CF3>3* F"! 

*(CF3CF2)3N"000— (CF2>^COO'N(CF2CF3)3* F-2 

CF3-/-OCF--CF2-^COO'N(CF2CF3)3* F-3 
^ CF3 '3 

*(CF3CF2NrOOC — F2C-^OCF2-CF2-^— ^OCFg— j OCF2— COO"N(CF2CF3>3* 

F-fCF — CF20-yCOO"N(CF2CF3)3* p^5 
^ CF3 '3 

^CF3CF2)N"OOC~CF-|-OCF2<j)P-^OCF2CF2jh^ 

CF3 CF3 ^ CF3 CFa 

F-6 

-(-CF2CF2i-5-(-CF2(fF-|^ 

( OCF2CF)^OCF2CF2)jCOO"N(CF2CF3)3* p.y 

I MwlOO.000 

CF3 

<jJF2 

COO"N(CF2CF3)3* 

[0043] 
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CF3— (CF2)5 SQ3"N(CF2CF3)3* F-9 

*(CF3CF2)3N"OOC— (CF2^j — S03'N(CF2CF3)3'^ P_^q 

CFa-^O^F— CF2-j-S03"N(CF2CF3)3* F-1 1 

CF3 ^ 

■*<CFsCF2NrQ3S — F2C>^OCF2-CF2-jj^OCF2-j^OCF2--S03'N(CF2CF3)3* 
F-^(jJF— CF2a-y-SQ3"N(CF2CF3>3* P_, 3 

*(CFaCF2)N"03S— <j)F-^OCF2<j!F-^0-CF2CF2-^-^ 

CF3 CF3 ^ CF3 ^ CF3 

F-14 

-(-CF2CF2-)-5-fcF2CF-)-^ 

( OCF2tj;F)-^OCF2CF2^S03"N(CF2CF3)3* 

CF3 F-15 

Mw100,000 

-(-CF2CF2-f2-(-CF2CF-}^ 

( OCF2(^F)^OCF2CF2^SQj"N(CF2CF2CF2CF3)3* 

F-16 

Mwl 00.000 

(j^Fs 

-fCF2CF2-)-^ fo-^ 

^F2 MwftOO.000 



S03"N(CF2CF3)3"' 
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CF3 — (CF2)y-COO"N(CH2CH3)3* F-18 

*(CH3CH2)3N"OOC— (CF2>a— COO"N(CH2CHt3)3* F-19 

CR}-^0<jJF-CF2^C00"N(CH2CH3)3'^ F-20 
CF3 

\CH3CH2N)'OOC— F2C-^OCF2-CF2-j^OCF2— 
^CH3CH2)N"OOC~CF--/^OCF2CF-A— 

F-23 

-fCF2CF2-y-5-{-CF2CF-|^ ^,^4 

( 0CF2<^F)^0CF2CF2^C00"N(CH2CH3>3* Mwl 00,000 

CFa 

-(-CF2CF2-f -fo-<?^, F-25 

' ^ I ' Mw800,000 
CF2 

COO'N(CH2CH3)3* 

[0045] 
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[0047] Subsequently, the spin coat of the photoresist SEPR401 (Shin-Etsu Chemical Co., Ltd. make, 30%/micrometer 
of fihn' transmission) for KrF lithography was carried out changing an engine speed on 8 inches Si base, and it was 
prebaked on the temperature of 100 degrees C, and the conditions for time amount 90 seconds. Dispensing of the 
antireflection-fihn solution which used F16 on it was carried out, the wafer was first rotated for 20 seconds by 
4,000rpm after that for 3 seconds by 300rpm, and the antireflection film was formed. 

[0048] KrF EKIE ~ sima — the pattem with which Rhine and tooth-space width of face are set to 0.20 micrometers by 
the laser stepper, respectively was exposed, postexposition JUABEKU was carried out in temperature [ of 1 10 degrees 
C ], and time amount 90 seconds after that, the developer of 2.38 % of the weight of tetramethylammonium hydroxide 
performed temperature of 23 degrees C, quiescence paddle development was performed in time amount 60 seconds, 
and the pure-water rinse was performed. A result is shown in drawing 4 . From the result of drawing 4 , it has checked 
diat it was possible to stop the ampUtude of the line breadth by the standing wave by using the antireflection film 
ingredient of this invention. 
[0049] 

[Effect of the Invention] The light reflex prevention film ingredient of this invention is detailed, and dimensional 
accuracy and its doubling precision are high, and it can form a resist pattem with sufficient repeatabiUty. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
daiaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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CF3 CF3 ' ""^ Afs CF3 

(6) 

-(-OF20F2-)i-(-CF20F^p 

( OCF2CF)^OCF2CF2-j^OF2^CGOM (7) 

OF3 

-fCF2CF2-iti^-0-f^ (8) 



F2 
OOOM 



[0023] {{t4] 



!(7) 001-133984 (P2001-E/84 



CF3-(CF2)^S03M 



M03S-{CF2>^S03M 



CFs-^OCF— CF2 j ^ OCF2-^^OCF2CF2-^ SO3M 

CFs 

MO3S — F2C-^OCF2-CF2-^j^OCF2-j^S03M 



(9) 

(10) 

(11) 

(12) 
(13) 



F-^F— CF20-^ — ^CF20-^CF2CF20-^CF — SO3M 
CF3 CF3 

M03S-^F^0CF2CP^-^CF2CF2oj|^CF20-jj-j^^FCF2O^CF-SO3M 



CF3 CFs 



CFs CFs 

(14) 



-(-CFjCF2-t^-(-CF2Cl4p 

(0CF2(j;F-^0CF2CF2)7^F2j7S03M (,g) 
CFs 



CFs 

-(-cF2CF2-it-(-o-(j;-)-^ 

CF2 



SOsM 

(^4". a, b{i0~2 0<0^, c, d. e, f . 
g, h, i , j . k, I . m. nfiO-l 5<7)!^. 
o, t»±0~100s p. u{il--100. q, r. s 
Ji0~15OSft, M«i)8Rai~2 0<^HBi)ifl:*« 

[00 24] ZZ-C. M(i. i>8gStl~2 0<7)Hi^'fb 

[0025]*^. 5^(1) . (2). (9). (1 
0) (ctJV^T, a, b{i0~2 0, !^(C3-1 5(5DS 
a, ^ (3) , (11) tCfcV^T. c, d. e{i0~l 
5, #(C0~1 OCOI^T*)"), c+d + em~l 
0, !|tfc:i-8-Cife4ifc*<»iL^>. 5« (4) . (1 
2)t:i3<r^T. f, g«0~i 5. mco~i 00^ 
TA'), f + g«i 1-10, 1-8 t'*>-&c:i:*5if 

tLV\ii;(5), (13) iCfcV^T, h. i. jJiO 
-15, 1ttO-l 0c7)SScTS>'), h+ i + jJil- 
10. ^*fcl-8-C&l>C:t*«jff*UV^ ^ (6) , 
(14) ttJV^T, k. 1 (x;P) . m. nliO-l 
5. mcO- 10 COST'S)'), k+l+m+nttl- 
10, i^tCl— 8t'*i)^i:A<»3lLV\ 



(16) 



[00261^5(7), (15)at^(8), (16) 

cO--K'J-7-tCfcV^T, P=li: tfefc#fco{i0-5 
0, #tCO-3 0<OiEa-?J>Os q. r. s{±0-l 
5, «fl=0-10OEISTft0, q + r + s{il~2 
0, mci-iot'*l.c:i:A<ifl;tv\ uSrltUc 
t<i0-100, tf*K{i0-50, HtCffai 
L<*i0~3 0T'*S. 

[ 0 0 2 7 ] ^rfc, Mi07 y^-fk^iut 7yU=^f /PT S 

y, T/i^x^y-zi-rs Vti, -IR^ ( 1 ) - ( 1 6 ) T 
X)Vit^ y^m 1 1 LT 0 . 0 1-10 1 /HiSJirt 

[0028] i?.m^<r>mmmmmi. ^w&.^'^k. 

-7;W3j-Dfl:^l 0 OM*atKJt LT 0-3 0 0fi« 

[0029] i?mifr>wsxmmmv,\:M. mm.^^ 



!(8) 001-133984 (P2001-$984 



[ 0 0 3 0 ] C: Clf . nm^t LXii. ^-7/1^;^ 

C«lt{f707-H rFC-4 30j . rFC-43 
1 J (v^mtttS;^U-xA («c) 18) . ■9--7ay 
rs-l41j. rs-i45j. rs-381j. 
rs-383j (V>-fixt>m«^ (tt) S) . i-^^W 
>'rDS-401j, '■DS-403J, rDS-45 

ij (\.^-nii^y^^yj^m)m) . ^ifyyy^ 

rF-8151j, rF-i7ij^ rF-172j. 

rF-173j, rF-i77j {\^irtii,±Bif4y 
^JM{.mm) . rx-70-092j, rx-70 

-09 3 J (\^-fixi:,mw^^:mmm)mimf 

hZbtliX'^h. nt.L<\i. 705-K rFC-4 3 
Oj (ttSx'J-xA («) 83) , rx-70-09 

3 J (mit^JMm)m)ifimi(=iih. 

[ 0 0 3 1] imm.m&mmt. mm. 

XrJ'y-yl', ^yrnhr/mi^rj-zw, n-7'f-;l-r;l' 

tamnvzi^iv^. xjiTSHR^ ( 1 7 ) , ( 1 
8) xm^ixh7^^vy^mmm^m!m^i^t 

IfiX'th. 
[0032] 



— C— (^O— C— R' 




[00331 idf, R', R2, R3, R«, R^. R«{i 

o<7)T;^^;^S, R^. r^. R'ni^Sti-i 007 
X, y, z{i0~2 0c7)^t'*l.. 

[00341 ^mfnmmitmmmy<^x wjx 

t#. 0!l;t.{f0lt^^^■ruy/57'^-Xg^^J:O^T^^: 
i:*<-c&&. ^-f. «aEiJJi±t;^ey3-h^:fr 

ftt'7 4-Mx>''XM2$:Jg^L (A) . J^^tioT 

Jiry^-^'SrtTVK c:<07:r hUi^*xhffl2co±tc* 

ihii3S:JgB£-rS (B) . Mt|l&iUi3{Cjg:Sl8 0 

~5 0 0 n mff^mmA ^m^m%m.izx o^-^i^- 
j5i:v^-c3eRi*ii6jj:ii3^i^L, mm^m\.^xm 

TI^S (D) . Sl3t1^. J^t:J:oT{i;KXhx^';;^;K 
i-'aT-^-^' (FEB) S-ffoTt>J:V^*^. VvXh 
«*<^b^ti«^Wi-'X Mt'J)I.J©^IS. P E BXS*< 

fg^t^:!.. ^c7)j«^, mM^m^m^^. peb 

$-ffoTt,i:<. PEBa. 3KRStli&ihJi^l^Lt:t, 
J:v^. 

[ 0 0 3 5 ] 5rii, 3tRStl»jtJS««0^6S??afc LT 
tt*$-ffi5C:i:3&«T'#l.. HC, *R!ltl»ihJi<Ol^ 

T*)0. »*-C'J>-;^-ri>c;i:*«-C'#SL. PEB^ 

loose] zzx\ ^mn(r>±mm]m<^Mm} 
«fc:o»r^T02. simiLxmmtit. m2izj^i' 



!(9) 001-1339 84 (P2 00 1-E#$ 



[00 37] ZtHZieiLX. mSiZyptJi^olZ. WX 

r^\mcomAiml>z*J:h^o>.zmmimm3ffim 

[0038] RitR&±coisg*^^>. V<r>W,%%i,Z 

mx:%h. 

[0039] 

[0040] [.mm. immi Tietc^-rp i~f 

6. F9~F1407 y^fl:^l g, ^i^»80, 0 

CFj — (CF2>g— COO'NCCFjCFab* 



*(CI^F2)3N*000— <CF2>g— COO>«CF2CF3>j* 

CF3-fo(fF— CFj-)cO0"N(CFjCF3)s* 
^ CFj '3 



0 0 . R^bS 6 0 %<0.-K >; b'r:;i,r;U3-;l. 0. 7 g * 
*E*4 0gt-H)'^SL, 0. l//m-9-^X07^;l'^' 

-x-^Lxmrn^smmi^^Ltz, ttz. Tiep 

7. F8. F15. F16. F 1 707 v^S^HKb^ 
i)l gSr*6*4 0g{C+:»-^ML.. 0. Itxm^^Xff) 

y 4 }v^-x'pTk\.xmmmmmim uz. m 

mt LX\t. Tlfit^-fF 1 8-F 2 307 x^^k^ 
1 g , :»^»8 0. 0 0 0. ^■ftJKe 0%<0--K' J t':i;P 
7;W3-;P0. 7gSr^4 0g(c+t}i-?§i»L, 0. 1 

um^^xffiy^jv-^-x-^T^Lxmm^mm^w 

iSLfc. Mfc, TaF24, F2 5T'S^$<lS7«y^ili 

"imt-^ 1 g^^*4 0 gt+^J§{gL. 0. \nm 

^^x<ny< jv^-xfTA LXRmstmwLk^^ i 

[0 04i]<J:{c, 8'f>'^'>xyN-±ic-t:xr;n5: 

T^X^yxL. {it«)lC30 0 rpmT3&S. ^(D 
Wi4, 00 0rpm-C2 0#Si^U3>"?xA-J>|,V^ 
ti-^fig^BS'^xA-^liUc^-ii:, li»P4 6nm<^RS*l» 

[0042] 

[fl:6] 



F-1 



F-2 



*(CF3CF2N)*000 — F2C-^^)CFrCF2-^— ^CFj-j — OCFj— COO*M(CF2CF3>3* 

F-fCF— CF20-Y000"N(CF2CI^* P_5 
^CF3 '3 

*(CF3CF2)(fOOC-^p-^F2^p-j--^OCF2CF^-^^FCF20^^--COO'N(CFaCF3)3* 



CF3 CF3 



CFs CFs 



F-6 



( OCF2CF)^-^F2CF2j^COO"N(CF2CF3l3* p.j 

1_ Mwl 



CF3 



100.000 



F-B 

M«800.000 



COO"N(CF2CFj)3* 



[0043] 



[fl:7l 



(ft 0))01-1 33984 (P200 1-U 

C3F3— (CFaJj SQ3''MCCF2CF3)3* P9 

*(CF3CF2)3N'OOC — (CF2)g S03'N(CF2CF3)/ p.^^ 

CF3-i^O(j5F-CF2-j-SQ3'N<CF2CF3)3* F-1 1 

CF3 ^ 

*(CF3CF2NrQ3S--F2C-^OCF2-(y2-^^^OCF2-^OCF2— S03"N(CF2a^3 

F-^(j?F— CF2a-|-S03"N(CF2CF3)3* p.,3 

*(CF3CF2)N"03S-^-^OCF2CF-^-^0-CF2CF2-^— ^ 

CF3 CF3 ^ ^ CF3 ^ CF3 

F-14 



-(-CF2CF2-)-5-(-CF2<jJF-|^ 

( OCF2(jJF)Y("OCF2CF2^SQ3"N(CF2CF3)3* 



CF3 F-15 

MwlOO^ 



-f-CF2CF2-)-2-(-CF2Cl4-i 

( OCF2^f)y-^OCF2CF2^S03"N(CF2CF2CF2CF3>3* 



f 

SQ3~N(CF2CF3)3^ 



F-1 8 
Mw100.000 



F-17 

Mw800.000 



[0044] [its] 

CF3— (CF2)3— COO"N(CH2CH3)3* F-18 

*(CH3CH2)3N"00C— (CF2)8— COON(CH2CH3)3* F-19 

CE^-^O^F-CF2-^COO"N(CH2CH3)3* 
CF3 

*(CH3CH2N)"OOC— F2C-^OCF2-CF2-J^OCF2-^OCF2— C00"N(CH2CH^^^ 



F-21 

F-^|F— CF20-J-COO"N(CH2CH3)3* F-22 



^CH3C^fe)N"ooc-^--^ocF2<j^pj--^ 

^ F-23 

-f-CF2CF2-)-5-(-CF2^p|, 

( OCF2^F)Y-^CF2CF2^COO"N(CWiH3)3* MwlOO/WO 
CF3 

CF3 

" ^ Mwaoo.000 

COO'N(CH2CH3>3* 



(ei))01-133984 (P200 1-084 
[00453 [«13 



&m±m 


mm 




248nm 


193nm 


248nm 


193rvn 


F-1 


1. 40 


1. 56 


98% 


90% 


F-2 


1. 41 


1. 58 


9896 


88% 


F-3 


1. 38 


1. 50 


9896 


90% 


F-4 


1. 41 


1. 68 


9896 


87% 


F-5 


1 39 


1. 50 


98% 


G0% 


F-6 


1. 39 


1. 50 


9896 


89% 


F-7 


1. 37 


1. 49 


98% 


98% 


F-8 


1. 38 


1. 50 


98% 


96% 


F-9 


1. 40 


1. 57 


98% 


96% 


F-10 


1. 42 


1. 59 


98% 


95% 


F-11 


1. 38 


1. 50 


98% 


94% 


F-12 


1. 40 


1. 56 


97% 


97% 


F-13 


1. 38 


1. 51 


97% 


96% 


F-14 


1. 39 


1. 60 


98% 


96% 


F-15 


1. 33 


1.42 


98% 


96% 


F-16 


1. 32 


1. 41 


98% 


95% 


F-17 


1. 32 


1. 42 


98% 


95% 



[0046] m2} 





mm 


3fl« 


248rvn 


193nm 


. 248rffn 


193nm 


F-18 


1. 43 


1. 60 


98% 


75% 


F-19 


1. 44 


1. 62 


98% 


70% 


F-20 


1. 43 


1. 55 


98% 


73% 


F-21 


1. 46 


1. 65 


98% 


66% 


F-22 


1. 43 


1. 56 


96% 


70% 


F-23 


1. 44 


1. 53 


98% 


68% 


F-24 


1. 42 


1. 52 


98% 


76% 


F-25 


1. 41 


1. 63 


98% 


72% 



[0047j»:t^T\ KrF'JV^^77^-ffl7* ^i.^r*f^>;^ty3-hL. iaSl OOX:, ^QOg' 
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3#S. 'e<oa4. 0 00rpm-C2 0S?S'>xA-i& 

[004 8] Kr FXdfXi^VP— »f-;?.r-y>''?-T'5 
-f>'i:X'<.-Xi|i*«^<l^flO. 2 0fxmlZ^j:hJ'iif- 
y$:ll3tL. 1 0-C, ^ISI9 0#T-;KXh 

A>f HD5j-4i-9->f H 2 . 3 8mM.%<7)mmTmi2 3 
[004 9] 



[02] 3feRI^R6±ffiS:fflV^^v^J©^^0Alt*<O^^^ 
[03 ] 3tRStl»ihlS2rfflV^feJ®^<OASt3K<ORIt«® 

1 

2 7*M^i^';^M 

3 3KRItl»ihl 
4 

5 WJX vn9-v 



[01] 



[02] 



(A) 



(B) 



(0) 




In 
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